Aims. Previous population-based studies did not support the view that biological and genetic causal models help increase social acceptance of people with mental illness. However, practically all these studies used un-labelled vignettes depicting symptoms of the disorders of interest. Thus, in these studies the public's reactions to pathological behaviour had been assessed rather than reactions to psychiatric disorders that had explicitly been labelled as such. The question arises as to whether results would have been similar if respondents had been confronted with vignettes with explicit mention of the respective diagnosis.
Introduction
In recent years, the relationship between biological or genetic (hereinafter referred to as 'biogenetic') explanations and attitudes towards people with mental disorders has received increasing interest. This was primarily motivated by the question whether promulgating biogenetic explanations may help reduce the stigma attached to mental illness and, therefore, should be included into anti-stigma messages (Clement et al. 2010) . The expectation that biogenetic causal models of mental illness have de-stigmatising consequences rests on the assumption that attributing the cause of mental disorder to biogenetic factors will reduce ascriptions of responsibility and guilt to the afflicted persons, who, consequently, will experience less rejection by their social environment (Angermeyer et al. 2011) .
A recently published systematic review of population-based studies (Angermeyer et al. 2011) , however, did not provide support for this notion. As concerns schizophrenia, endorsement of brain disease was associated with greater social distance in three of four studies (Dietrich et al. 2004; Bag et al. 2006) , attribution to genetic factors in five of seven studies (Dietrich et al. 2004; Bag et al. 2006; Kermode et al. 2009 ). The remaining studies did not yield statistically significant relationships (Dietrich et al. 2004; Grausgruber et al. 2007; Schnittker, 2008) . Seeing depression as a consequence of a brain disease was associated with more social distance in two studies (Dietrich et al. 2004 ) while in one study no significant association was reported (Dietrich et al. 2004) . Genetic attributions were associated with more social distance from people with depression in two studies (Dietrich et al. 2004) , non-significant associations were found in another two studies (Dietrich et al. 2004; Kermode et al. 2009) , and an association with less social distance in one study (Schnittker, 2008) . In two studies with both disorders combined genetic attributions were unrelated to social distance (Phelan, 2005; Jorm & Griffiths, 2008) . A recent population study in Germany not included in the review, that combined 'brain disease', 'heredity' and 'chemical imbalance' to a single measure of biogenetic causal explanations, showed that these were associated with more social distance in schizophrenia and depression (Schomerus et al. 2014) . So far, the relationship between biogenetic attributions and social distance has only rarely been investigated with other disorders (alcoholism: Schnittker, 2008; Schomerus et al. 2013; eating disorders: Angermeyer et al. 2013) . We therefore will focus in this paper on schizophrenia and depression.
Taking together the results summarised above one can say that, with one single exception, in all studies biogenetic beliefs were either associated with more social distance or showed no statistically significant relationship. Thus, they do not seem to support the view that biogenetic causal models help increase social acceptance of people with mental illness. However, there is one point worth notice. With the exception of one study (Phelan, 2005 ), all population-based studies used unlabelled vignettes depicting symptoms of the disorders of interest. This is to say that in these studies the public's reactions to pathological behaviour had been assessed rather than reactions to psychiatric disorders that had explicitly been labelled as such. Whether respondents had identified the symptoms described in the vignette as expression of the respective mental disorder or not remained unclear. Probably, informing respondents about the diagnosis of the condition described provides a medical framework in which potential benefits of biomedical conceptualisations are more tangible. In fact, in a survey conducted in Germany in 1990 it was found that respondents were more ready to ascribe symptoms of schizophrenia to a brain disease or to hereditary factors if the diagnosis was provided than if it was not provided (Angermeyer & Matschinger, 1996) . Thus, the question arises as to whether results would have been similar if respondents had been confronted with vignettes with explicit mention of the respective diagnosis. This has, however, not been examined.
The present study complements the available evidence by examining the relation between causal beliefs of the public and reactions to a person with schizophrenia or depression using labelled vignettes, i.e., vignettes depicting a person suffering from either schizophrenia or major depression accompanied by the respective diagnosis. We want to know whether under this condition associations between biogenetic attributions and social distance resemble the ones previously observed in population studies employing unlabelled vignettes. Drawing on Corrigan & Watson's (2002) concept of public stigma we assumed that the association of biogenetic attributions with social distance is mediated through emotional reactions towards the afflicted person.
Method

Sample
Analyses are based on data of a telephone survey (computer-assisted telephone interviewing, CATI) in two German metropolises (Hamburg and Munich) conducted in 2011. Sample consists of adult individuals (18 years and older), living in private households with conventional telephone connection in one of the two metropolises. The sample was randomly drawn from all registered private telephone numbers, and additionally computer-generated numbers, allowing for ex-directory households as well. Repeat calls were made on eight occasions on different days of the week until a number dropped out. Informed consent was considered to have been given when individuals agreed to complete the interview. The study was approved by the Ethics Committee of the Medical Association in Hamburg. In total, 2014 individuals agreed to do the interview and participated in the study (1009 in Hamburg, 1005 in Munich). This reflects a response rate of about 51%. Comparisons with official statistics of the two cities show that except for a slight overrepresentation of younger respondents socio-demographic characteristics were similarly distributed in the sample and in the general population of Hamburg and Munich (Table 1) .
Vignettes
Written case-vignettes with typical signs and symptoms suggestive of depression, schizophrenia or eating disorders were presented to the respondents. All vignettes were developed with the input of clinicians based on the respective ICD-10 and DSM-IV criteria. In case of depression and schizophrenia, gender of the individual in the vignettes was systematically varied. All vignettes were audio-recorded with a trained speaker with clear voice. In order to increase reliability and to 'neutralise' possible interviewer-associated effects these audio files were presented to the interviewees directly from the computer via telephone line. After presentation of the vignette respondents were informed about the diagnosis. To reduce the length of the interview, only two vignettes were included in each interview. The vignettes were randomly permuted to eliminate order effects. Thus, each respondent answered questions concerning two disorders, resulting in about 1343 cases for each vignette . In this paper, only results referring to the depression and schizophrenia vignette are presented.
Measures
Biogenetic explanations
Respondents were asked about possible causes of the mental disorders under study. Specifically, two items were used: (1) 'A possible cause is a brain disease.' (2) 'A possible cause is heredity.' They were coded from 1 ('not at all correct') to 4 ('completely correct').
Emotional reactions
According to previous research, three types of emotional reactions to people with mental illness can be distinguished: fear, anger and pro-social reactions (Angermeyer & Matschinger, 2003) . A list of eight items, representing these three ways to respond to individuals with mental illness, was used to assess respondents' emotional reactions to the person described in the vignettes. With these items, which were coded from 1 ('not at all correct') to 4 ('completely correct'), a factor analysis was carried out (principal component analysis with varimax rotation) which yielded the same three factors that have been found in previous studies (e.g., Angermeyer & Matschinger, 2003) . The factors are termed 'anger' (items 1-3), 'fear' (items 4-5) and 'pro-social reactions' (items 6-8) (see Table 2 ). Together, they accounted for a cumulative variance of 60.5%.
Desire for social distance
Respondents' desire for social distance was assessed by means of a scale developed by Link et al. (1987) . The scale includes seven items representing the following social relationships: tenant, co-worker, neighbour, person one would recommend for a job, person of the same social circle, in-law and child care provider. Using a four-point Likert scale (plus 'do not know' category), the respondents were asked to indicate to what extent they would, in the situation presented, accept or not accept the person described in the vignette. With the seven items a nonlinear principal component analysis was carried out for each mental disorder under study. The first axis derived by this analysis was used as a measure for social distance. Higher scores indicate higher social distance. Internal consistency (Cronbach's alpha) amounted to 0.79 for depression and 0.85 for schizophrenia.
Statistical analysis
In order to examine the relationship between biogenetic causal beliefs, emotional reactions and desire for social distance path models were computed using Mplus, release 6.1 (Muthén & Muthén, 1989 -2011 . All variables were entered into the model simultaneously. Level of significance was set at p < 0.05, two-sided model fit was assessed using root-mean-square error of approximation (RMSEA) by Browne & Cudeck (1993) . The models were determined separately for individuals responding to the schizophrenia and major depression vignette, adjusted for the effect of gender and age.
Results
Distributions of the responses concerning biogenetic causes, emotional reactions and desire for social distance for depression and schizophrenia are shown in Table 3 . Respondents confronted with the schizophrenia vignette expressed more fear and a greater desire for social distance. They also endorsed more frequently biogenetic causes than respondents confronted with the depression vignette. 20.9% of respondents presented with schizophrenia and almost nobody (0.4%) of those who had been presented with depression opted for biogenetic causes only (and not also for current psychosocial stress). Figure 1 reports the path model for schizophrenia. The attribution to brain disease is associated with greater social distance, directly as well as indirectly through an increase of fear, which in turn is positively associated with social distance. There is also a path from hereditary factors to desire for social distance which is mediated by an increase of fear. While the total effect of brain disease on social distance is statistically significant (0.161, 95% CI 0.105; 0.218), this does not hold for the total effect of hereditary factors (0.011, 95% CI −0.046; 0.069).
As shown in Fig. 2 , reporting the path model for major depression, the endorsement of brain disease is linked with stronger expression of anger and fear, which both are related to an increase in social distance. Hereditary factors, in contrast, are positively associated with pro-social feelings, which in turn relate negatively to social distance. The total effect of brain disease and hereditary factors on social distance is not statistically significant (0.056, 95% CI −0.004; 0.116, and −0.022, 95% CI −0.082; 0.038, respectively).
Discussion
In summary, we found a statistically significant association between the endorsement of brain disease as a cause and greater desire for social distance from (Angermeyer et al. 2011; Schomerus et al. 2014) : Biogenetic explanations and social distance either are unrelated or the first are associated with an increase of the latter. This congruence suggests that it matters little whether an unlabelled or a labelled vignette is used when examining the relationship between biogenetic causes and social distance. Also when the psychiatric diagnosis is made explicit, biogenetic causal explanations seem not to show the expected beneficial effect on people's attitudes. Our findings indicate that fear evoked by the attribution to brain disease seems to play an important role, particularly as concerns the desire for social distance from people with schizophrenia. This is congruent with findings from a national survey conducted in Germany in 2001 in which unlabelled vignettes had been used. Here too, the endorsement of brain disease was linked to an increase in fear, resulting in greater social distance from a person with schizophrenia . Thus, similar reactions seem to be evoked by the ascription to brain disease, no matter whether respondents have been presented with the plain depiction of schizophrenic behaviour or with the label 'schizophrenia' in conjunction with symptoms.
In schizophrenia, the endorsement of hereditary factors seems to be associated with more fear (and to be unrelated to pro-social feelings) while in depression it is positively associated with pro-social feelings. However, in both cases the total effect of hereditary factors on social distance does not reach statistical significance. This is congruent with the only population study in which also labelled vignettes had been used, showing no association between the endorsement of a genetic cause and the desire for social distance from people with schizophrenia and depression combined (Phelan, 2005) .
While in case of schizophrenia the attribution to a brain disease was associated only with fear, with depression there was an additional link to anger. A pattern similar to the latter had also been observed with eating disorders . Variations of emotional reactions across diagnoses have also been found regarding the attribution to hereditary factors: In case of schizophrenia (as well as anorexia nervosa, see Angermeyer et al. 2013 ) they were associated with more fear, in case of depression with more pro-social reactions, and in case of bulimia nervosa there was no association with any emotion . Thus, biogenetic attributions seem not necessarily evoke the same reactions across different diagnoses (Rüsch et al. 2012) .
The finding that endorsement of brain disease was linked with stronger expression of anger in depression but not in schizophrenia may also have to do with the fact that, while a great majority of respondents agreed that schizophrenia is a brain disease, the public was more equivocal about depression. This may, in consequence, have resulted in the group that agreed that depression is a brain disease representing a somewhat more extreme subset of the group that agreed that schizophrenia is a brain disease.
The results have to be seen in the light of the limitations of our study. First, the response rate did not exceed 51%, which raises the question of representativeness of our findings. Unfortunately, no data are available on non-responders that would allow us to assess their similarities and differences from responders. All we can say is that with regard to major socio-demographic characteristics, our sample is comparable to the total population (see Table 1 ). Second, respondents were contacted only via landline which may also raise the question of representativeness as in recent studies in Australia differences in sociodemographic characteristics between landline and mobile-only respondents have been observed (Holborn et al. 2012) . However, as mentioned above, our sample reflects quite well the socio-demographic composition of the two metropolises under study. We therefore assume that this may not have biased our results to a significant extent. Third, we do not know to what extent the items used in our study ('brain disease', 'hereditary factors') really capture the public's conceptualisation of the biogenetic aetiology of mental disorders. However, an explanatory factor analysis with the complete list of potential causes that had been presented to respondents yielded, apart from factors representing current stress, childhood adversities, and personality factors, one factor including these two items, suggesting that they in fact represent a distinct 'biogenetic' dimension . Fourth, the use of the descriptor 'brain disease' has been considered as problematic in view of the fact that many public education material use terms like 'biochemical imbalance in the brain'. It has been argued that at least for depression, the connotations of brain disease may be quite different from that of biochemical imbalance (Griffiths & Christensen, 2004) . However, in a national survey conducted in Germany in 2011, we were able to show that both attributions are highly correlated with each other and that both are related to greater desire for social distance from both people with schizophrenia and with major depression (Speeforck et al. unpublished results). Fifth, with an explained variance of 21% (schizophrenia) and 13% (major depression), the explanatory power of our models is rather limited. Lastly, our results originate from two German cities. Before generalising them, replication with other populations is necessary.
In conclusion, we can state that biogenetic explanations seem to have a similar effect on people's desire for social distance from persons with schizophrenia and depression, irrespective of whether unlabelled or labelled vignettes have been employed. In both cases, the ascription to biogenetic causes has not been found to be associated with a reduction of the public's desire for social distance. Our results corroborate the notion that promulgating biogenetic causal models may not help decrease the stigma surrounding these two mental illnesses (e.g., Hengartner et al., 2013; Lasalvia & Tansella, 2013) . As concerns schizophrenia, it may even entail the risk of increasing it.
Other strategies such as facilitating contact with mentally ill persons or promulgating the notion of a continuum between normality and mental illness (Schomerus et al. 2013 ) seem more useful.
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